Little is known about the effects of the electronic health record (EHR) on physician-patient encounters. The objectives of this study were to identify the factors that infl uence the manner by which physicians use the EHR with patients.
INTRODUCTION
T he electronic health record (EHR) is a new technology touted as a standard of practice for American medicine in the 21st century. 1, 2 This technology brings the medical record and health information into the examination room through computer hardware and software, patient education materials, and Internet search capabilities. Several authorities endorse the transition to EHRs and promote a technologybased information infrastructure that eliminates handwritten clinical data within 10 years. 3, 4 Numerous authors have discussed the theoretical benefi ts of computers in clinical practice, 1, [5] [6] [7] and differences exist when comparing the use of EHRs with paper charts. 7, 8 Although these differences have not been found to affect patient satisfaction, [9] [10] [11] little else is known about the effects of this technology on physician-patient encounters.
Studies examining clinical encounters with EHRs suggest that physicians using EHRs preferentially structure interviews around data-gathering demands rather than patients' own narratives. 12, 13 Recent data, however, suggest that this pattern relates more to physician style than to EHR use alone.
14 Physicians using EHRs also engage in a variety of computer-related ELECTRONIC HEALTH RECORD behaviors that patients fi nd disturbing, [15] [16] [17] as when patients sit idle while their physicians silently perform computational tasks at the computer screen.
The purpose of this work was to explore how EHRs affect the encounters between physicians and their patients. In light of the paucity of published information about the infl uence of EHRs on the human dimensions of clinical interactions, this qualitative investigation sought to determine those factors that infl uence the manner by which physicians use the EHR with patients and to provide a framework for considering how physicians might best use the EHR to foster therapeutic relationships with their patients.
METHODS
Our descriptive study used ethnography as its core research method. Techniques fundamental to this approach include prolonged exposure of the investigators in the study environment, detailed collection of data through fi eld notes and interviews, and extensive review of data from multiple perspectives. 18 
Setting
We conducted our study in 4 primary care practices in the Pacifi c Northwest (Table 1) . We selected these practices to provide diversity in geographical location, patient populations, and relative experience with the EHR. The study received human subjects' approval from the Institutional Review Board of the Providence Health System of Oregon. Physicians and patients gave written informed consent before entering the study. Non-English-speaking patients were excluded from participation.
Data Collection
To collect data, we used 4 methods common to qualitative studies 19 ( Table 2 ). These methods were especially pertinent to this investigation because they allowed us, as researchers, an intense analysis of patient and physician behaviors within examination rooms. Data collection took place concurrently over 2 periods lasting approximately 3-months each. Funding and methodological considerations, including our interest in providing a longitudinal context to the study, infl uenced this timing. In all, 2 fi eld researchers gathered data in 4 medical offi ces from 23 physicians and 1 nursepractitioner, 12 clinic staff members, and 52 patients. Because physicians were overwhelmingly represented in this study, we will refer to the 24 clinical participants as physicians, with the understanding that this group included 1 nurse-practitioner. 
Participant Observation
For approximately 80 hours, researchers observed interactions relating to the EHR in 1 primary study site and 3 secondary sites. Findings of these observations consisted of descriptions of the offi ces (including the waiting rooms and main reception areas, the medical assistants' stations, examination rooms, and physician work areas), as well as information garnered while shadowing study participants (including patients, medical assistants, and physicians). During this process participants were also asked open-ended questions to develop insights about how events were experienced and reported. Extensive fi eld notes were collected, including drawings diagramming the positions of physicians and patients relative to the examination room computer.
Interviews
Researchers conducted 75 individual and 5 focus-group interviews of study participants. Those interviewed represented both purposefully selected professional informants knowledgeable about the use of EHRs and randomly selected physicians and patients who could share perspective on ordinary experiences with the EHR. These open-ended interviews were directed toward understanding informants' perspectives on their experiences with the EHR. Most of the in-depth interviews were audiotaped. Notes were taken to record brief interviews.
Videotaping of Clinical Encounters
Twenty-nine clinical encounters were videotaped in the primary study site. Patient visits were chosen by convenience sampling, based on a researcher' s presence in the offi ce and medical assistants' selection of individual patients based on clinic fl ow. Physician-patient interactions were observed on a remote screen during each videotaped visit and recorded in writing on a standardized assessment form (Appendix). After each series of videotaped visits, a researcher conducted open-ended interviews with each physician, asking about the impact of the EHRs on physician-patient behavior. Each physician reviewed 1 videotaped visit deemed by researchers to be most representative of his or her clinical behavior in relation to the EHR. The physicians were asked to refl ect in writing about key aspects of the observed visit.
Data Analysis
The researchers, all with master' s-level training in qualitative methods, reviewed and analyzed all information gathered using standard protocols described in Table  3. 19 Although all the researchers had previous exposure to the use of EHRs, they brought varying methodological and clinical perspectives to the data analysis. These diverse backgrounds allowed for discussion of differing interpretations of what was observed. The researchers used no predefi ned theoretical perspective or specifi c set of guidelines to direct their interpretations. Data were collected until the researchers were confi dent that the observed emerging patterns were valid.
RESULTS
We identifi ed 14 factors by which EHR use infl uenced physician-patient interactions. Each represents a synthesis of data collected by all 4 specifi c data collection methods. We organized these factors into 4 thematic categories, as illustrated in Figure 1 . Following an ethnographic tradition, we list both factors and themes, not according to statistical occurrence, but based on a synthesis of information from the various data sources. We encourage readers to view the results as a picture representing a whole phenomenon-that is, a global view of the factors that infl uence how physicians use the EHR with patients.
Spatial Factors
These factors related to how the physical presence and location of the EHR infl uenced the interaction between physician and patient. The position of the computer monitor in the examination was clearly the most obvious. Large, fi xed monitors located in the corner of the examination room caused consternation among both physicians and patients, whereas fl at-screen monitors on mobile arms were universally praised. The ability to rearrange the position of the monitor changed the dynamic of encounters. It offered physicians the opportunity to engage patients in their own medical record.
"I've consciously positioned [the monitor] so patients can see it if they want. It' s a conscious statement I make. I like being able to bring the computer into the interaction rather than the computer pulling me away from the interaction." -Physician 1, Clinic A In practice, this fl exibility was infrequently used Step 2 Discussed factors and themes jointly
Identifi ed data to confi rm or refute interpretations
Interpretations agreed upon by consensus
Themes categorized using iterative process
Videotapes
Step 1 Reviewed videotapes independently Noted characteristic practice behaviors Identifi ed factors and themes
Step 2 Reviewed representative videotaped visits jointly Shared independent interpretations Interpretations agreed upon by consensus
Step 3 Reviewed notes and transcripts of the post-videotape physician interviews and questionnaires
Shared independent interpretations
Written notes from fi eldwork and brief interviews
Step 1 Reviewed all notes from observations and nontranscribed interviews independently
Emergent factors highlighted
Step 2 Reviewed notes jointly Interpretations agreed upon by consensus Themes categorized using iterative process
Thematic results
Step 1 Results reviewed with medical anthropologist in serial meetings with researchers
Probed layers of meaning about data obtained Examined consensus decision-making about interpretations Explored outlying interpretations

Summarized results
Step 1 Study results reviewed by four key informants Critiqued results in writing
Step 2 Reviewed critiques Written comments reviewed Results adapted accordingly because of a predominance of biomedically focused practice styles and a relative lack of physician interest in fostering patients' involvement.
14 Accessibility of the EHR gave both physicians and patients a sense of seamless communication over time and location. Field notes showed that study participants were reassured by the convenient availability of computers at numerous locations in the medical offi ce, in the hospital, and at the homes of on-call physicians. This confi dence in the EHR was evidenced by the shared belief that at each incremental encounter, current patient information could be added to the medical record in real time.
"The immediacy of electronic access increases the chances that the patients encountering a stranger in their care would get the same experience that they might get from me or my medical assistant knowing them well." -Physician 2, Clinic D As a result of this sense of immediacy, a concomitant pressure existed for physicians to enter chart notes in the examination room, especially in those offi ces where dictation was not used. As evidenced in interviews, fi eld notes, and direct observation, physicians were often confl icted between recording medical information in the EHR and giving one-on-one attention to their patients.
"If I feel like my typing is interfering with my relationship with a patient, I stop typing-only then I've got a lot of typing to do later on." -Physician 3, Clinic A Physicians adopted a variety of techniques to manage this concern. Some typed while patients talked. Most alternated between short blocks of time typing and interviewing. Others reserved data entry to immediately after the encounter, either in examination rooms or returning momentarily to their offi ces. Still others waited until after offi ce hours, some returning home to complete their charting.
Analysis of videotapes and observation notes showed that the presence of the EHR also had subtle effects on the fl ow of the encounter. Specifi cally, unless one reviewed all charts at the beginning of the day-a trait noted in only 1 of 24 physicians-there was little chance for physicians to focus their attention on the patient until after they entered the examination room. Once they entered the examination room, physicians most commonly walked straight to the monitor after only a brief greeting. They then opened the EHR and oriented themselves to the patients' previously documented information while their patients either silently sat idle or concurrently related their reasons for the visit. This tendency was not lessened by printed problem and medication lists posted outside the examination room. Some physicians found another way to center themselves with their patients: upon entering the examination room, they greeted their patients, listened to their patients' concerns, and then, after asking tacit permission to review the last visit' s notes, moved to the monitor.
Relational Factors
Relational factors involved how physicians and patients perceived and used the EHR, given the dynamic interplay that occurs between them in the medical encounters. The benefi ts of charting using the EHR were highly context dependent. Many minor medical problems, such as upper respiratory tract infections and urinary tract infections, had corresponding data entry templates that were loaded into the current visit' s record by medical assistants prior to the physician-patient encounter. Physicians had only to point-and-click to complete the history, physical fi ndings, assessment, and plan. Patients expressed that the EHR seemed to fi t this kind of to-the-point interaction. The templates, however, did not attend to the patients' narratives or emotional issues, nor did they help manage the complexities of patients with multiple or chronic complaints.
"There are times where it' s obvious you're going through a structured way of dealing with a presenting problem. It' s click, click, point, and your note is done. Then there are these much more complex, human interactions. It just isn't appropriate to be sitting there typing at the time." -Physician 4, Focus group "My use of the EHR is limited by the encounter type I'm having. If a patient is coming to me with depression, I leave the computer alone because I think it' s kind of cold." -Physician 5, Focus group Physician style was a major determinant of how the EHR was used in encounters with patients.
14 Physicians displayed 3 distinct types of practice styles related to EHR use. Informationally-focused physicians commonly positioned themselves at their computer monitors and used computer-guided questioning to focus on problem-oriented details. Physicians with an interpersonal style were led by patient narratives; they either sat or stood away from the computer or faced their patients using the mobility of the computer. Physicians with a managerial style alternated their attention in defi ned intervals between patients and the computer.
Whether physicians perceived the EHR as important in developing the meaning of the encounter infl uenced how they used it. Those who saw the EHR as a means for collaboration were more likely to share the screen with their patients than those who used it more narrowly as a medical record. In the one practice where the EHR was seen essentially as an active component of the physician-patient relationship (Clinic D), the sense of importance was institutionalized. Physicians and patients in this clinic saw the EHR as an indispensable 
Educational Factors
Educational factors dealt with developing physicians' profi ciency in using EHRs and improving patients' understandings about how the EHR is used in medical encounters. The simple ability to type was noted overwhelmingly as crucial to using the EHR effectively with patients. Other competencies, such as management of Microsoft Windows, searching the Internet, and manipulating a mouse, were considered a necessity for all physicians using EHRs.
"People have different comfort levels with typing. If you're only able to hunt-and-peck or you've got to look [at the keyboard], you can't [use the EHR] effectively." -Nurse-practitioner, Clinic A There was much discussion about teaching medical students and residents how to use the EHR in their interactions with patients. Resident physicians in a focus group expressed confusion and anxiety about how to develop their personal communication style with patients at the same time they were expected to chart using EHRs. They believed it was diffi cult, if not impossible, to learn both at the same time.
Physician educators interviewed individually and in focus groups disagreed about when and how trainees should be introduced to the EHR. Consensus belief was that the EHR should be incorporated in a broader educational context. "The question in [training] is how to provide quality care. There are a lot of different components [involved]; some are electronic, others not. The EHR is but one part of a larger system." -Physician 6, Clinic D Patient education was another commonly noted factor, one which revealed a large gap between the potential and the reality of the EHR. Physicians eagerly described the many functions of the EHR, such as electronic communication of laboratory results and advanced searches on the Internet, yet these functions were rarely used in practice (except in Clinic D). Simple data graphing on examination room monitors and printing of educational handouts were the extent of day-to-day clinical work.
Patients were uninformed as to how the EHR was used in their medical care. Although their fears and doubts were common, these feelings were generally unexpressed to their physicians. Patient concerns that were recorded in fi eld notes focused on what would happen if the server went down, whether the information in the EHR was safe from computer hacking, and whether the government or an insurance provider would be able to access records without permission. The patients' comfort with computers infl uenced their beliefs and concerns.
Structural Factors
Structural factors concerned institutional and technological forces that infl uenced how physicians perceived their use of EHR. Monetary costs played a prominent part, especially regarding the question of whether to type or dictate offi ce visit notes into the EHR. Financial commitments to the EHR are considerable, and typing was seen as the only way to limit further expenditures.
Consensus opinion was that EHR notes were concise but lacked the depth and intricacy of narrated notes. There was a subtle cookie-cutter effect to EHRgenerated notes. Study participants observed that, as a result of relying on templates and quick-text features, EHR notes all started looking the same. Some worried about practicing cookbook medicine with the EHR; others reframed this concern:
"The algorithmic part of medicine feeds into the resistance against the EHR. From my perspective, that' s a huge benefi t of the EHR with patient interaction. I can say, 'Here we have all these protocols set up. Let' s pull them up.' " -Physician 7, Focus group
The organizational culture of each clinic affected the implementation and use of the EHR. Each clinic had both enthusiastic supporters and skeptical adopters of the EHR, and the clinics as a whole displayed various degrees of acceptance. These differences were evident in the frustrations individual physicians or practice groups expressed about the EHR. These feelings carried over to clinical interactions, with some physicians quick to remark about their dissatisfactions in front of patients.
All of these factors were seen in the context of evolution of a newly introduced technology. After up to 6 years of daily use, the EHR was considered to be in embryonic stages of development. Physicians and patients were still adapting to its presence as well as its continuing technical updates. "There' s a learning curve. That [the EHR] is so fl exible and multifaceted is one of its benefi ts and one of its huge weaknesses. There are all these things I know I can do so much smarter and better, but I never do. I learn a way to do something and then I do it again and again. I am signifi cantly underutilizing [the EHR]." -Physician 1, Clinic A ELECTRONIC HEALTH RECORD
DISCUSSION
Many mistakenly see the EHR as an updated version of the paper chart, 20 but behind the superfi cial resemblance of tabs, notes, and fl ow sheets is a complicated system of functions (and, correspondingly, of human notions) that play into its application in the medical setting. Seen from the perspective of examination room encounters between physicians and patients, the EHR becomes much like a third party to a conversation. As can be inferred from the results of this study, the EHR has its own separate identity in the encounter, and both physicians and patients project their perceptions onto this identity. They pattern their behaviors accordingly as they go about the shared work of medical care. Given the results of this study and other recent reports assessing the infl uence of EHRs on the offi ce environment and clinical outcomes, [21] [22] [23] it would be a grave mistake to believe that the effects of EHRs will be automatically and universally positive. The introduction of EHRs into widespread practice-a process envisioned by both the Future of Family Medicine and Institute of Medicine and already well underway 2, 3 -will infl uence multiple cognitive and social dimensions of the clinical encounter, producing both intended and unintended consequences. This ethnography is one of the fi rst steps in identifying the range and importance of these dimensions.
This study identifi es numerous factors that shape how EHRs are perceived and used in medical practice today. It suggests that these factors shape the development and sustenance of physician-patient relationships while they infl uence the implementation of EHRs. These factors demand thoughtful consideration as the use of the EHR proliferates, not only to forestall problems but to maximize the effectiveness of this burgeoning medical technology.
Limitations
This ethnographic study was conducted in 4 primary care offi ces. Although the practices displayed a widely diverse behaviors and attitudes, they might not represent the full breadth of behaviors and attitudes that exist related to EHR use. The inclusion of non-Englishspeaking patients may have added new dimensions to the results. All the participants in the study used the same EHR software product. Even though this system compares favorably with other products on the market,24 the characteristics of other EHR systems might have generated different responses from participants. Methodologically, audiotaping all interviews would have added the descriptive power of patients' quoted statements. Also, including relevant patient chart notes may have expanded our insights into the relation between communication between physicians and patients and resultant EHR text.
This qualitative study has brought into focus several previously undocumented factors that infl uence the role EHRs have on encounters between physicians and patients. We found that spatial, relational, educational, and structural factors play an important part in how this technology is used in medical encounters. Further attention to these factors and the questions raised by this investigation (Table 4) can facilitate integration of the EHR into medical practice and foster use of the EHR to enhance therapeutic relationships. Are there examples of best practices-standard procedures or phrases-that physicians can use to assist patients as they are introduced to the EHR?
When and how should medical educators introduce the EHR to students and residents, especially given the current emphasis on training patient-centered interviewing skills?
What responsibilities do vendors or health care systems have to train physicians about the relational aspects of the EHR? EHR = electronic health record.
